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The following documents have been considered for the purposes of this International 
Preliminary Examination Report: 



D1: JP 57-007432 A 
D2: JP 61-017528 A 
D3: US 4590176 A 
D4: KR 2000002477 A 

None of the above references D1 to D4, alone or in combination, disclose the present 
application, as claimed. Therefore, the subject-matter of present claims 1 to 17 is 
considered to be novel (Art. 33(2) PCT) and the subject-matter of present claims 1 to 17 
is considered to involve an inventive step (Art. 33(3) PCT) also. 

The claimed application can be industrially applied undoubtedly. 
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Informal Comments 



10/572707 

INFORMAL COltfRIBii^"^ > 5 *Y kV.AR 2006 

In response to the Written Opinion dated December 14, 2004 in connection with the 
PCT/KR2004/002174, consideration of the following remarks is respectfully requested. 



I. The Present Invention 

The present invention relates to a catalyst for preparing dimethyl ether, which comprises 
(a) hydrophobic zeolite, (b) cation selected from the group consisting of alkali metal, 
alkaline earth metal and ammonium, and (c) inoreanic binder selected from the group 
consisting of alumina, silica and silica-alumina. 

II. RE: JP 57-007432 A ('Dl' hereinafter) ~ hydrophobic vs. hydrophilic 

The conversion reaction of methanol to dimethyl ether is an intermediate step in 
hydrocarbon synthesis, and thus the yield and the selectivity of die reaction depend on the 
acidity of a catalyst used, which is already set forth in the originally-filed specification 
[English specification, p. 3]. For instance, in the presence of a catalyst bearing strong acid 
sites, methanol, after it is converted into dimethyl ether, is proceeded further to generate 
hydrocarbons as side products. On the other hand, in the presence of a catalyst bearing 
weak acid sites, the activity of the catalyst becomes low, thus resulting in low yield of 
conversion to dimethyl ether. Generally, as Si0 2 /Al 2 0 3 ratio increases, hydrophobicity 
and the strength of acid sites increase. Besides, hydrophilic zeolites are easily deactivated 
by water, which is contained in reactant or formed during the reaction (2CH 3 OH -> 
CH3OCH3 + H 2 0), because the active sites are easily blocked by water. 

According to die present inventors, hydrophilic zeolite is not enough to provide sufficient 
activity to a catalyst, thus being unable to accomplish desired yield and selectivity, 
especially at low temperature or in the presence of water. In contrast, a hydrophobic 
zeolite shows enough catalytic activity, more exactly excess activity, which is controlled by 
the cation such as alkali metal, alkaline earth metal and ammonium according to the 
present invention. 

For your reference, we hereby provide the following supplemental results, which compare 
yields between a hydrophilic zeolite-based catalyst and a hydrophobic zeolite-based 
catalyst. 



Additional Table 1. Methanol as a reactant 



Example 



Example 10) 



Catalyst 



NaH-ZSM-5(3) 



Si0 2 /Al 2 0 3 



40 



Yield (%) 



Dimethyl ether 



88.5 



Hydrocarbon 



0 



Comp. Ex.( 2 ) 



NaH-Y(4) 



4.8 



5.3 



0) Orginally-filed Example 1 
< 2 > Catalyst was prepared and the reaction was performed according to the same method 
the originally-filed Example 1 but zeolite was hydrophilic (HY, Si0 2 / A1 2 0 3 = 4.8). 
< 3 > Hydrophobic zeolite 
< 4 ) Hydrophilic zeolite 



as in 



Additional Table 2. Water-containing methanol as a reactant 



Catalyst 


NaH-ZSM-5d> 


NaH-Y<2> 


Si0 2 /Al 2 0 3 


50 


4.8 


Temperature 


Yielc 


i (%) 


Dimethyl ether 


Hydrocarbon 


Dimethyl ether 


Hydrocarbon 


210 °C 


63 


0 


0 


0 


230 °C 


84 


0 


0 


0 


250 °C 


83 


0 


1.8 


0 


270 °C 


84 


0 


4.6 


0 


* Common conditions: Na content: 40 raol % Binder (wt ratio): alumina (T ) 

Pressure. 10 atm LHSV: 10 h 1 
Reactant: methanol containing 20 mol% of water 



(2) Hydrophilic zeolite 



III. RE: JP 61-017528 A ('D2' hereinafter) - Inorganic Binder 

Meanwhile, the inorganic binder such as alumina, silica, and silica-alumina serves as a 
diluent to prevent local increase in temperature within a catalyst particle due to hotspot 
resulted from exothermic reaction processes, thus preventing the generation of 
hydrocarbon by-products while maintaining an improved yield [English specification, p. 4]. 

For your reference, we hereby provide the following experimental results, which is already 
disclosed in the originally-filed Table 1. 



Originally-filed Table 1. ~ Partial citation 





Catalyst 


Yield (%) 


Zeolite 


Binder (wt ratio) 


Dimethyl ether 


Hydrocarbon 


Ex. 1 


Na-H-ZSM-5 


Alumina (1) 


88.5 


0.0 


Cornp. Ex. 4 


Na-H-ZSM-5 




63.4 


29.1 



* Common conditions: Na content: 40 mol % Pressure: 10 atm 

LHSV:25h-i Temperature: 270 °C 

Reactant: methanol 



IV. Conclusive Remarks 

As mentioned above, claimed inventions of the present application are novel and inventive 
over Dl & D2, and thus the patentability of claims 1-7 should be conceded based on the 
above remarks. 



